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(57) Abstract: A graphite heater for producing single crystal by 
Czochralski method provided with a terminal being supplied with 
a current and a tubular heat generating section employing resistive 
heating and being disposed to surround a crucible containing melting 
material liquid, characterized in that the heat generating section has 
a heat generating slit section arranged alternately with upper slits 
extending downward from the upper end thereof and lower slits 
extending upward from the lower end thereof, at least one upper slit 
has a length different from that of other upper slits and/or at least 
one lower slit has a length different from that of other lower slits 
so that distribution of heat generation at the heat generating section 
is altered. When a silicon single crystal is pulled up in a specified 
flawless region or a specified flaw region, the silicon single crystal 
can be produced with a high production efficiency. 
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£ £ „ 

r ©B#. ±^!)y hA2iT^!)ybD2l::o^ttt, fc— ©Rffitt: 
3S?M©±$8^bT$?f8©^£© 5 0 % «fc 5Sv^$t45 J; 5 fc: W! W"T 5 © # # 
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5 , J_* V y V A 2 k ^ft^Mfc-rZT* V y V C 2 k ^^^fSUfi^ 

Sr i£ * fciTfc 2 #-f 5 * to*© Jr« fctt* * * 5 r t ^ £ , 
y y b D 2 £ ^*U-StJ&-r y y b B 2 a* 7£f£-f 5 3§B* 9 y b 

5 £fl&. ^|^^^ilfJ$^lS]^_hT^2^t-5 4 1 'C.^^T<S!l^&g$-a:5- 

So 

5 j: 5 ttv^s, y v h^m<$ < mm t v y > \zm<$<mmz. 

10 RJi^l6lX-l 3 5° f btT, fttelftZm S^ftl-iTl- 2^t54'^iO±ffl!l 
t Tffll £ t?> 1 3 5 0 -f *l5 J: 5tttv^5, 

_h* y y M££<5< MtT^^5'M:S<3<^«^> R J! ft 4 5° 
giil 3 5° ^T<^^H-e-ftT.fc^(Oi:-rS©^« : *l-<> ~ © t& H F*3 

a-**® 6 m^-fo me ( a ) i^-r ± 5 Jt* y y b a 2 s^r* y y b c 

2 lei 9^J&£*b53§f&* y y 

20 TV^5 0 -2r. HI 6 ( b) l^ti 5 y y f B 2RT*T* y y h D 2 m 

j; 9 M£n53§f&* y y b«Pt±. #2fel8£#4felBfc:£fc5«3-fc:# 1 &pg 
t m 3 ^PS 5 $15 # © — fflJ Sr AD £ fcgB#T% *»o/w V rtfe h 5 V> tt/v y # R 

m 6 (c) \H7f1t£ 5 ^IS^ k 

lei*). 2lkft\z&±ir Z^BMiffiWRWW-T vttffi&feT&Z * ^ * H f& # 
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31 # Jbrf 5 r 5. 
© *> 3 © t» . iBfBHftJfc©ati*«:£fls£*5 wtlci ^V^i^oiiiSci 

10 -r-S^-feSr^^i- ?>o IE© J: 5 &#t£fc*rl- 5 t — ^-fctfc*©^ 

j:t5i^R&«s«c> £>5 v^ftj^at-r s *«&««© si # Jtrf t£ 

15 fcfc, #3BBB©$& 3 ©*8«K::l8V^tt. *55W'o»«&fc — ^— tt, HWJ:5 

— * — *s/uy 7tf©_Llflfc s ^n/wy #©&* fcfi/w.y #R^t%5§^^©t°- 

H 9 X tfH l o lr #31 ©BIS t — * — © l 0il & ^ -To r. © 5ki& t — * — , 
20 ffi^SB 2 7 a>fc©*«E(D*iftfc#JS*fc*P 2 8 t±T^I"It^^ if Pl&W; k t£ & X 

©^5 y h*RttT^5. -ttet>*>s ±x V y h k \*Xs ±* D y h A3 k, & 
25 bA3i5fiV^±^!)y hB3t©2 tt& © * U y b * IS! *t > * T * 

y y J* k It, U s> h C 3 SrKltfc. 

Sblc, ±^JyhB3 ©TiBoK^x ^ © _b #8 © "I'M «fc 9 t> J£ < (010 (a) 
#f§K Rtf/Xtt, T^yybC3 ©T«B©«* $ , ^©±^©41 J: 9 t>J£< (0 
10 (b) #!$) fe5 J: 5 fcKtt-L-rv*. i©R#. ±7!ly >B3©TS©« 
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tt % *:<D±ffi(Dm X 9 t> 1 • 5f££tJL2. 5 te^T©^B-C/£ < , y 3f b C 
3 <DTffi<om&. *<D±itih<om X *> h 1 . 5f»±2. 5f&SAT©«SH-?J£< ^ 
5i5H:Rttt50##*LV^ 1. 5 ffiPK Ji i: -Tixtf, yvy #JE* fctt/^ # 
R&^©* + *n!&3&*fc:'.i: 9 . JR«-iB»Ert 

aa^oD^S^SB ( G ) — 2. 5 f§£AT £ "Tntf, 

-efcsfcfei^ ^ftrt©@^#®i£^©m«4gia (g) ^^s^i^-cfs^^-^ 
£©5 o%«fc 9 mv^s £ & <5 <£ 5 miftti-i-s©^* * u < . ii* y * b 

t5T^5yfC3i fl5 7£ffc-r 5 3§B* y y b£B£, 38W&gB£riiS £ ft Jb T I- 

2^t5f »^ii©±{i«i-{if ^-frs- fc*st?*, *fc, jl* y y b b 3 t -tnic 

Zifc-tZT* V y hC 3 t tftem-tZ&WtX V v b ^©^^4> *£> £ „ y 

r 2 #-r s * fris <d rum tti^^s-i^'ets, 

£0 1 1 fc:^-r o 01 1 ( a ) X ^l-s _L* y s> b A 3 RTfT* V 

y b C 3 H± 9»j«*jh,S3Sfft^ y s> b*Btt. -A'S'tfSrX-kaa&AfciSfc* 1 * 
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TV>5, mi 1 (b ) tc^-Ti 5 Jb^D^B 3S.t5T^ » $/ b C 3 

#"C, *»o/uy#Jtt*>5 V^/vy jtfRffiS: J&D lift 1~ 5 LXV>6o ^o-C. 

5 /vy^rtClMitt, ifrtttgl 1 (c) l^ti^aSMi^S. 

j£j&»feJW**ltt»c*B5^fc*fc#ffl^ $ b lc f±~* 5 * A'** ft ^teit $ * 5 • -ft 

10 &MK&fc\^M< . o s f a* j: 9 mm^^mmmm-vmrn n^m^ 

UE^^SIitoKW-aEH^^^S-CfcS*:*. # HT 1» ¥ 

25 4 ©j»i»U:*3V^HU *»W©*»t — ^ — »> 

— ^ — dS^^^co_h^$> 5 VMi/l'S' ^OJg* fcfct/V^ ^RlfR^ tBi^^U© 

^ Sr^o J: 5 — 5 * 5 l-KW" Lfcfc ©"Cfc 5 > £bt-, ^ 
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A4i5 ftl^-h* !)yhB4t© 2@g|©* !> y h & 12 ft , £fcT* U^H 
X. V y h C 4, *T^5 y ^C4J:5«^^T^!) S'^D4i©2 @3i© 

10 &^ttfc 0 

i7!)^A4 ©*«*, T^J?bD4 ©#!££ n#<45±5 

±5§8lTO^Bt)5c5J:5lJ:|8tl-t5©i^*UV> 0 1. 5 ffiF»_t * 

#®is^©fi£*jia (g) sfts^«^rtn?i»*&— fci-* - fc^-c* 5 e — s& 

■£ffi^"©|fc:frft©#i«&»*tofcte*i1'5 - £ a s -e#, §1 #_htf +©¥»*© IS 
20 ?&^®3£#©ifi£<fcJl2 (G) $rSf* + b tb5o 

r © _h^.y s> b A 4 kT* V y h D 4 tt: o T & . t— ©Rl^tt 

£ L< > l^ybB 4RtfT^ JyhC4li, Mtt t - * - © P3 ft** 35 

Ji«3&» bT«©ft * © 7 0 %^_L©S £ Mft 5 £ 5 fcRtt-f- b 
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ft, JL^y v bA4|tov^Ttt, HIS t — * — (DR1Si^^fi$P^-hC^ bTfi 
<D&£<D2 0%~4 0 %©$£ffl©:g:£ ft 5 £ 5 lc 18 W- "T 5 © # * L^„ 

5 nJB^IftfcKattirtta.ai^JBIJHWUi^bTdaU , toiB»^i80° left 

<^«^r, Rfl^flltfl 0 5° f bit, #m»*rifiG £ #1*1 fc-JtTfc 2 + 
i£>j»©±«SfcT«i:-e. ISSR^-*^ 105° fti5i?iaT^5, 

ft, ±^ y v h KM'S < MM k~F X I? y htl<5<^|i s , R ;U fa T- 4 5 
10 0 £1 _L 1 3 5° ElT0lltftifct)©i:t50^»*l/<, -«®ffl 

#^£121 1 5 |c^f 0 IS 1 5 ( a ) \ZL7Fir £. o l-> -h* y y b A 4 RtfT^ y * 
15 b c 4 m ± 9 ?£j&£;Jx53§?f&* y s> b«tt. * # & X Jh *» JL *: * * 1 * R 
*»fe«2*IS, «3*Rd»fe*4«lSefcfc5«P^©-»-e. *»o Iff 
Bttia&M-r Z&mte&tz. LTVn^o — 015 ( b ) e^t± 5 fc* -h* 

y $> bB4S."0 ? T^ y S> b D 4 <9 ?£j&£*b5 3£$i* * 1 *R** 

e>H4^[5g, # 2 4fcRa»£>ft 3*RK:3fcStta > ©-»"C. a^o/vy S V> 

^Htil5 (c) Ki*^J: — fcm*#*fc*oT*3 IK /I'S'tf-fc 

25 tin, 2 5Sfe^e^i^-r-5*i^^@^#®ii:T©*f«fc^<Sti$tL, 

tt*©mi&t — * — tt, ^f»a s RJi;frft^-ft3§#&#;ftT£* ufct> 
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i ) 

( 6 0 Omm) OS^^^I^ BK»#«&fi^ !> = 1 50Kg & ^ * — 
Hl^8-C ^ ( 2 0 Omm). 1 0 0 >OiX U a^HlfcSfli&il^Ji 

»f fco ¥<Sft*r§l t-b»f J***** 0 - 7 mm/m i n b 0 . 3mm/ 

m i n©«fiBBT?»ftll«iJ*»e)ft*PI-* i »tTm«**5 J: 5ftJ^bfc 0 

2 2 ~ 2 3 p p m a (A S T M ' 79) i:ft5 ± 3^¥»S^K 

it LfCo 

B a* 6 y y h C *5 8 V v Y D 4 $^tt bHtv^S, y 
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«J y Y C fi „ -ttL-^tb, U 5 0 0mmffc5 o 
^Lt, r©J:5fcU-CfiaUfc^!J=V^eiiiS:, OSF, FPD. LEP, 

5 ^^H-fb^^J 1 0 %^_h (^^JM^J^^i^^^-S-x MrAlKJIIflt^ 1 

0 c m£*_h) <Dt^?>frb, 1 0 cmft©S*04: 

(a) FPD (VSH*fi) fei^LEP ( I tiBtt) £>fS^: 

10 ( b ) OS FW©1S : 

wet- o 2 #h««p\ noottioo a-wmaksfsu 

(c) Cuf**^^3 y^I(c±5^Pfe©if : 

15 1 ) :25nm ' 2) IfM: 6MV/cm 

3 ) ii®B#ffl : 5 #p B i 

ViiiOSFlit©i#OfSfill=0. 5 6 mm/m i n 0 
20 OS Ffitft iCuf^^^a y&llc J; «9 :KPfe/5 s ^ffl * tb/c Nffi^c t ©^^© 
fi£SII = 0. 5 5 mm/m i n o 

131 J; 9 XV&fr&m * *L**»o*iNfiH*jct ©^#©fifc:53i^ = 0 . 5 4 mm/m i 
n o 

25 C uW/b ^ftllcJ: 9 ^»«s»ffl**b**>ofcNfl*i: I O** 
<D^S5^S=0. 52mm/min„ 

ofcNiHiiSiiSi 5 R:, fifcfii£f£&i£IIH 1 0 c m^5>itiISf*-C0 . 5 3 
-0.52 mm/m i n (C^lJ^ b „ > U 3 A & 31 # -h fc. (EI 4 ( a k ( b ) 
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1) flfcftR : 2 5 nm 2) : F/ • K-^ • # V ^ » 3 ^ 

3) ffiffiffi^ : 8mm 2 4) ¥UJ£«ifc: ImA/cm 2 
^(0^*, gftftiRlffJE v^^H: 1 0 0 %o^p B p*ffeofc„ 

(ttifctfij 1 ) 

mU<D£.&& 6 0 0 mmX'fc 5 s -h* V v b » 1 0*. !> y b a* 1 2 *K 
b^XV^„ Jh^Jyb tt, ^*P«£ 5 0 0 mm-C*> 9 , V V b 

$ 5 0 0 mm-efo5 o iOlft t-^-fcffl^ 5 i i 1 fcRI*©* 

#-Cixy a ^*ISAS:«3ftl**:. * b X ^Jfe^>l 1 £ BlttK: > OSF, FPD, L 

^©M, «■««&© 3 (b) \z.7F-Tft1fib *ofc. i-*fct>x # 

Vff i:OSFf iUt©^#©^IjlS=0. 5 0 mm/m i n 0 

o s Fmmt c uftiwa ^®>m\zx v xm&iikmztifrNmmk ©«£#© 

^■0:^0.= 0 . 4 8 mm/m i n „ 

*H&a*l*ffl ^il^^ofcN^i <Di£#©j$:fiS£« = 0 . 4 7 mm/m i 

n □ 

Cuf^'^^a X 8k SI- J: 9^H&* 5 *ffi§*t**^fcN«*fc I««*©## 
COjsJc^^S = 0 . 4 5 mm/m i n 0 

ofcN«*«5fflil5J: 5 **ai««rEM 1 0 cm^bSliattO. 4 6 
-0.4 5 mm/m i n tflfl V!) = ^ A & 51 # -t «" (E3 4 (a), (b) 
#m)o -©51 !> = ^¥ISA36»6iliBtt-brf © !?x-A^ipl b, * 

J£0iJ 1 £ia«fcttteRWJE4$tt©Wffli*?T^fc« 

^©jj&JIt:, BfefcRftJEE V^/Ufi 10 0 %©ftfp*-C*>ofc. 
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^^©^^fH^W^-rS^-a-s tti«« 1 "X?f±. EJc^jSgSr 0 . 4 6-0. 4 5 m 
g&0. 5 3 - 0. 5 2mm/mi niLT^tl-iiil-etlStSr^iSTtS 

10 (*3fe^J2) 

^ (600mm) O^^^^^lC JDK # *& !) n y 1 5 0 K g 

L , Eg8^ yf (2 0 0mm), ^fr< 1 0 0 >O^D 3y|fe§?:§l^-t 
ff fc. ^i®ffiSr5l#Jitf J&fti£«& 0 . 7 mm/m i n 2»b 0 . 3mm/ 

is m i n (D&mx'B&mufrtbmn^frttxffimisitz x *>mm ufc„ 

2 2 ~ 2 3 p p m a (AS T M ' 79) ift5± 5 = 

w- ^ w- ft n ©M^ 5 0 0 mmtfc!), l^^y bA2^2*. _L * JJ S> 

20 FB2^8*, 3?1>C2#4*, J?bDZ#8 *»! rt b^t V» 3 0 

_L* J) j; f A 2 £ JJ y h D 2 f±, ^tb^tb, 1^ 2 0 0 mmT-fo 9 s Jr* V 

V hB2iT^D S> hC2fi, -^^-^tbs S&4 0 0mm T* 

^U-C. UT^itbfc^y ayllSftt OSF, FPD, LEP, 

0 cmJ^Ji) ©t:5^^ ^falft*-^ 1 0 c xa.m<D-g:£ <D t r £ ~C * 31 — ^ & 
<9 ffl b?c*&, ^S^S'J&t^W^^r^f o T, TIB© i 5 l-^S bfc 0 
(a) FPD (V^gJ&) fcit^LEP ( I ffi^) <£f§* : 
3 0Mt3xj/fy^ (*S«H0 If-^TM'BSrtfc&SrSIJfeLfc. 
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( b ) OS F«*£<E>P^ : 

wet-o 2 #H^*, lioottio o#w ^-^zr^n^M 

1 ) BfclK : 2 5 n m 2 ) : 6 M V/ c m 

3 ) ifitt&m : 5 #F*,1 

^m^<D^m^:unm 7 (a) ^^-r^-^t & 

10 VfJ|i:OSFi^i:©i#©^lII=0. 6 2 mm/m i n o 

fifeS^ft = 0. 6 1mm/min 0 

fcl «fc 9 *R&3& s &tii S*b*)5»o*:N«# <t Oi#©^tjiS= 0 . 6 0 mm/m i 
15 n o 

^fifeSSSS = 0 . 5 8 m m/m i n 0 

ofcN««iSfflt5 <fc 0 fifeS IS^ti 10c mj&» fe£IIHStt*T? 0 . 5 9 
20 ~0. 5 8 mm/m i n^«fl#L. is V = V^^S * 51 # Jb (0 8 (a), (b) 

#f&) 0 r ©§| # Jhtf > y ^ y*^i^^iBft±ifO!>^-^ic»iL^^ 

1 ) SMblg : 2 5 n m 2 ) SI&Btt :!>>-• K ~7 • # V ^ V 1/ 

3) m^ffi^ : 8mm 2 4) ¥U^®iJfS: ImA/cm 2 
25 *ftRBffV<^ttl 0 0%Oft.ft*t?i!f)ofc. 

ff&gPtf^Sa* 5 0 0 mm-eS> 9 , Jb* Jyf^lO*, T * U y > !& s 1 2 It 
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htiX^Zo Jb* y y Yti. 4 0 0 mmX'fc 9 . V V hit. 

$400mm-C-fc5 6 iOift t-#-ii8V^5 i i^tt*«« 2 £ID#£>#: 
{4:-Ci/ y a ^¥J£A«:fil3f Lfc„ * Lt^i^l 2 t mflfctC, OSF, FPD. L 

5 £-fiH«6©#*i#i&tt0 7 (b) U:^Ta-*fc frofc. i"*t>*>s # 

Vfii:OSFli|4i©ft#O^M=0. 5 0 mm/m i n 0 

J^S^IfE = 0 . 4 8mm/m i n 0 
10 C uf*#S?^a yftlUlJ: 9 *Pfe)&«fcffl ^HfcN^l^^ C ux^^v-a ytel 
»C J: U ^Rfc^tftffi S JX**>ofcNfC«^ ©*#OJ**3*it= 0 . 4 7 mm/m i 
n o 

<Df$-$kT&&.= 0 . 45mm/min 0 

15 _h|B^^^fg*^x, CuWfsyftlKiJ^IIHH^fti 4 

ofcNW^liSi 5 l-> iSJP 10c m ^ b TfiCHH S» * X* 0.46 

~0.4 5 mm/m i n \ZfflW L% a V *: 51 # Jb (121 8 ( a K ( b ) 

20 ^©115** HI-fbMtWff V^/utt 1 0 0 %©Aft*"T?*ofc. 

ffi^^^^f B ^W^i- 5#-fr, ifc«« 2 -Ctt, ^fi^^^T 0 . 4 6 -0. 4 5 m 
25 m/m i n i tTiltt^tS^^fcSOtM LT, **09 2T?fis J&fiiS 
^$r0. 59~0. 5 8mm/mi nilt^t(-K)ltt^t5ri;^x^5 
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(mmm 3 ) 

mi 9 LK&te&mikmw:* m^x y v =ny%-&&zmm^tz 0 «l#2 4 

J is?- ( 6 0 0 mm) ©5^y#fc, JBUR- # *S S *^ U^^l 50Kg *: * - 
S> U i£S 8 (200mm), lOOO^M «: 31 * -h 

rffc. ^»a*§l t JbtfSBR, ritftiSft* 0 . 7 mm/m i n *» 6> 0 . 3mm/ 

m i n ©«H^lt**»**fc*«fc**tt^**** 5 * ? M Ufeo ^* 
2 2~ 2 3 p pm a ( A S T M ' 79) i45 i 5 = i'iftft'fe* 

]a L ife. 0 

r©$i, iftt-^-ii, 0 9 fc* ufcfco&Jflv^fc. -ffat>%> r©m#fc 

— ^ — ttx ^filfPO^S^ 5 0 0mmT»!fe?K l^^y bA3^6*. ±* V -y 
V B 3 2* 5y>C3*l 2*RltbHtV^. Jb* P y b A 3 tt, « 

$ 2 0 0 mm-efc 9 > -b * 9 V Y B 3 <t T * 9 y b c 3 it . *in*fr. S $ 4 0 
Omm-CfcSo * bfc, y v Y A 3 £_b* V y Y B 3 tt. -t ©±«B*» 6>T«B 

StfW^JO-KiJfcS i 5 tRIUfc. S10 (b ) lii^ Ufc £ 5 *-T* !> 

l #B £ 2*B («■ 8*) 0T^PybC3 ©T^oi-ia*. _b$3©*g 

©TflSoffii&Ss ±«8©« i 9 t> 2 . 0te/£< *3 J: 5 iziRfl- LT v» 5. 

^LT, r<Di5lutT|5ittfc^y ny^^li^, OSF, FPD, LEP, 

(a) FPD (V««) fci^LEP ©US: 
3 0 ^-W-fe " y?^V (*S*H0' 1^^^>HBrt*ft*ai36^fc. 
( b ) OS F^*£©f3S : 

wet-o 2 #ffl^cf, noottioo vi/y^mft&m 

(c) C u x^^V 3 5^Pfe©fiSt : 
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1 ) ttfcR : 2 5 n m 2 ) m#5£S : 6 M V/ c m 
3 ) ilS^ffi : 5 #w 

2 (a) t feofc. * *> s 

VWtOSFWiOi^O^IS=0. 6 3 mm/m i n 0 
Efcft iSft = 0. 6 2 m m/m i n D 

10 fc: J; 9 ^Pfe.tfS&tf} £ fcN^tfc £ ©^#©^c*iiS= 0 . 6 1 mm/m i 

n 0 

O^c^J^S=0. 5 9 mm/m i n 0 

15 ofcNffi«5iSEx.5±5t, ^tlSlrElil 0 cm^beffiHSttO. 60 
~ 0 . 5 9 mm/m i n MM v- U =» ^ A * 51 # -b (HI 1 3 ( a K 

(b) #RS) 0 - 0§| t_btf fc-> y =» V b&®tfc-ttf © !>x-/NtJ0l 

1) ^jfclgl : 2 5 nm 2) I^li : U > ' K-^'^Dv'!' 3 ^ 

20 3 ) iiiill : 8mm 2 4) ¥U5£SfiE: ImA/cm 2 

^cp^m^ IUfclBlifitJBE l"*yH± 10 0 %©&fp^-Cfcofc 0 

(Jfci&#l 3 ) 

t — * ~ 4: Lt, 13 2 0 M^ Lfct><E>&/Bv^f::o ^©ll& fc — * — tfu 5S 
25 f&U (D ^ 500mm-efc!9^ 1^!J y b^l 0*, !l y b^l 2*Rtt 

— 5 i 5 KKW- bfCo Sfcx » y h ft. ±*ISft 3 4 0 0 mmT'fc 
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MM 3 t mU\Z, OSF. FPD, LEP, jfcitKCu-T^v'v'a^l-O^Tp 

^:<D^m. ^-mm^^^unm i 2 (b) fc^-ra-*! * ftofc. -r&fr*^ 

5 V^^iOS Fffi«i©^^O^tia = 0. 5 0 mm/m i n 0 

O S FfflSi Cuf^^-Va ^fttSlc: <£ 9 * Pfe # ffi * frtfc. Nffi*£ £ <£>it#<£> 
fife^iig = 0. 4 8 mm/m i n 0 

m±»)^R6*«tftm*ttJ&^o^NfH«i: <£>^^<Z>J?fc*5££ = 0 . 4 7 mm/m i 
10 n o 

Ofi5tS3SS=0. 4 5mm/min„ 

of:NW*5Ix.5J:5l:, fifegj££ fcittJP 1 0 c md* g> IftJIPiSfflS* "C 0 . 4 6 
15 ~ 0 . 4 5 mm/m i n |C ffi #P is V = ^ * & 31 # -h tf fc (El 1 3 ( a K 
(b) #{$)„ - CD 51 # -htf fc */ V = ^¥«J&J&» fe&ffitt-htf <D ?^-/Mc;tJ|]I 

20 01211, ^iflisttfciftws©, ^saftid3*-r5«-a^R6©^'*^ia** 

N^)|©^i^W«t5i^> Hs«E«3T?tt. J&SM&0. 4 6-0. 4 5 
mm/mi n^Ltilff^tS^g^feSiDl^Lt, *1W3-Ctt, 
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